Objective: Stroke patients often came late to hospital and arrived beyond the therapeutic time window for thrombolytic therapy. We studied the time from stroke onset to arrival at Accident and Emergency (A&E) department and examined what barred them from early medical attendance. Methods: All acute stroke patients attending A&E between 15 March 1999 to 14 June 1999 were recruited. For those brought in by ambulance, their time intervals were divided into three: phase I was between stroke onset to call 999; phase II was between call 999 to A&E arrival; and phase III was between A&E arrival to being seen by doctor. For those who did not come by ambulance, they were divided into two groups: those who consulted other doctors and those who did not consult other doctors before coming to A&E. Their time lags from stroke onset to A&E consultation were compared. Results: One hundred and fifteen stroke patients were consecutively recruited. Sixty-five ambulance users had median time for phase I as 151 minutes, for phase II as 32 minutes, for phase III as 17 minutes. The total median time lag was 190 minutes. Fifty were ambulance non-users. For those who did not consult other doctors before A&E attendance, the median time lag was 641 minutes. For those who consulted others doctors before A&E attendance, their median time lag was 3,672 minutes. As a group their median time lag was 950 minutes. For the 65 ambulance users, we further studied the time intervals between A&E arrival and being seen by doctors; and the median waiting time for doctors was 17 (range 0 to 60) minutes. Conclusions: Public education was of paramount importance. Some common stroke signs could be widely propagated for recognition. Phase I should be less than 80 minutes. The median time for phase II would likely remain to be 32 minutes. Further shortening could be achieved in phase III. As category III & IV patients were most likely potential candidates for thrombolysis, they should be seen within 15 minutes. This would leave only 53 minutes for clinical assessment, CT brain and preparation of thrombolytic agent. These measures could increase the chance of providing thrombolytic treatment within the therapeutic time window. (Hong Kong j.emerg.med. 2003;10:76-80) 
Introduction
Recombinant tissue plasminogen activator (rtPA) can improve morbidity of acute ischaemic stroke patients. The success of rtPA depends on a narrow therapeutic time window of less than three hours. When rtPA is given intravenously within the time window, patients can have better functional outcome and the effect is sustained. 1, 2 Despite all evidence, thrombolytic therapy has not been a general practice in most hospitals. The cautious attitude of some clinicians may cause some restriction, but the real limiting factor is time. Patients usually attend late after stroke and most of them come beyond the therapeutic time window. 3 To examine the problem of delay, we studied the time from stroke onset to arrival at Accident and Emergency (A&E) department. We looked for factors that barred them from early attendance and proposed some possible solutions. 4 All these measures aimed at making thrombolytic therapy feasible as the treatment had been proved to reduce morbidity and mortality.
Methods
This prospective observational study was carried out at the Accident and Emergency Department of Princess Margaret Hospital (PMH) from 15 March 1999 to 14 June 1999 inclusively. We consecutively recruited all acute stroke patients attending A&E PMH within this period. 5, 6 The inclusion criteria included all acute stroke patients. They were divided into two groups by whether they used 999 emergency ambulance or not. For the ambulance users, the time frame was divided into three phases after stroke onset. Phase I was between stroke onset to call 999, phase II was between call 999 to arrival at A&E, and phase III was between arrival at A&E to medical attendance. For the ambulance non-users, the time frame from stroke onset to A&E arrival was recorded. In particular they were asked whether they had visited general practitioners before they came to A&E. Exclusion criteria were stroke patients who had attended other hospitals for the same episode, or stroke occurring during hospitalization. The stroke onset time was specifically asked. If a patient was found to have stroke upon awakening, then the time patient went to bed was counted as the possible stroke onset time. Time records were up to the minute, which were checked with patients and their relatives and also with the time records in the Ambulance Service.
By the time of this study, it had already been a practice that an experienced nurse would triage most (more than 90% of all) A&E attendance within ten minutes after registration. Patients were prioritized according to a triage system. (Table 1 
Results
One hundred and fifteen patients were recruited, 65 used ambulance and 50 arrived by other means of transportation. Two stroke patients who had attended other hospitals for the same episode, and two other patients who had stroke during their hospitalization were excluded. Patients' demography and CT results were recorded in Table 2 . For the 65 ambulance users, their stroke onset time and time lag were recorded in Table 3 .
For the 65 patients who used ambulance, the median time interval between stroke onset to call 999 (phase I) was 151 minutes (ranged 0 to 10,751 minutes 
Discussion
Why did patients wait for more than two and a half hours before they decided to call 999 for emergency ambulance? We believed that they could not recognize the signs and symptoms of acute strokes. They were not aware of the possibility that the patient had an acute medical problem; hence they did not call 999. The lack of knowledge was also seen in patients who did not use emergency ambulance. The 36 ambulance non-users who did not visit their general practitioners had been waiting for more than ten hours before they came to A&E. Presumably the hemiplegia did not improve, or had further deteriorated while they were waiting. The 14 ambulance non-users who visited their general practitioners had waited even longer. They waited for two and a half days before they attended A&E. Our first important message was to emphasize the importance of public education to recognize the signs of stroke and to encourage the use of emergency ambulance service properly. While the ambulance service will most likely remain as efficient as before, the interval between stroke onset to call 999 (phase I) should be within 80 minutes if not shorter. The reason is that triage, physical examination, CT brain and preparation of thrombolytic agent will require another 60 minutes. We conclude that patient delay is the main obstacle in providing early therapeutic treatment to stroke patients and changes can be done in phase I.
The triage system in our A&E department was the same as the standard practice for all A&E departments in Hong Kong and also in many hospitals overseas. Patients with worse symptoms and poor outcomes tended to come early. 7, 8 Nevertheless when we examined the result, all category I and II stroke patients had haemorrhagic stroke and they all died within the first seven days and 30 days respectively. Among the ambulance users, 44 out of 65 patients (67.7%) had ischaemic stroke. They belonged to category III and IV, and they were seen after a median time of 19 minutes and 16 minutes respectively. It is important to note that they are potential candidates for rtPA treatment and they belong to category III and IV. We therefore suggest that suspected stroke patients should be upgraded to a status of category II, and be seen by doctor within 15 minutes. 9 Even with these arrangements, the doctor can only have about 53 minutes to take the history, perform examination, arrange CT brain and prepare the thrombolytic agent. The success of stroke treatment depends on streamline arrangement as well as providing effective treatment within the therapeutic window.
PMH is a general hospital with 1,130 acute beds that serves about 800,000 people. The 999 emergency ambulance service has provided a high standard of service with no charge. In 1999 more than 93% of all 999 emergency ambulance requests could be met within 12 minutes. 10 With the success of rtPA treatment in acute ischaemic stroke, reasons for late admission were carefully searched. Possibilities included: low awareness, lack of knowledge, lack of supporting relatives, geographical reason, means of transportation, time of onset, age, availability of insurance cover and transportation. 8, 11 In our study, the lack of knowledge and prompt responses were the essential hurdles. We put much emphasis on stroke onset time. It had been arbitrarily recorded as the midpoint between going to bed and waking up. 8 Our study used the earliest possible time because the actual time of stroke onset could be as early as the beginning of sleep. In future when rtPA is contemplated as the therapeutic agent, the earliest possible onset time must be taken. 1 In other studies, poor outcome was associated with late admission of the day and also nocturnal onset of stroke. 8 We could not demonstrate these phenomena in our study.
We did not have a standard questionnaire for why patients were late to hospital. A close examination of the possible reasons would require another study. But when some patients or their relatives were interviewed later, they often expressed their inability in recognizing early signs and symptoms of stroke. We had to reiterate the importance of public education as clinical features such as sudden onset of hemiplegia, hemiparesis, dysphasia, weakness of facial muscles, ataxia, double vision, stupor, confusion or coma could be the first symptoms of stroke, no matter how simple and straight forward they might seem to be. Unfortunately their knowledge, attitude and subsequent responses were not systematically studied in this study. Probably another study would be necessary to identify the significance of these factors. 7, 10, 12 The main obstacle in providing timely treatment to acute stroke patients is low public awareness of the symptoms and signs of stroke. Patients and their relatives often wait for several hours, if not days, to recognize that it is a medical emergency, and then decide to call 999. Some would even visit their family doctors before they were referred to A&E. This practice has been proved to cause further delay. 9 Our suggestions are: educate the public to recognize the symptoms and signs of acute stroke and then come to A&E by ambulance. In A&E triage, stroke patients should be upgraded to category II even if they appear stable, because these groups of patients can benefit from thrombolytic therapy in the narrow time window.
